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(54) is&mozm msmm*m»itmBrmmmE& 

(57) [SM 

7^ KV^^^y^A (Bifidobacterium) JRKlJR*f*5$* 
A (Bifidobacterium) JRti:Jl-*-<5tt&4tol it^HS: 



EcoRV 




IspV 



Hpal 



PstI 



Hincfll! 



*Mf4&pBR3 2 2 

— 1 on wum M^3teOpTB6^9X^P (3. 6fcb) 

I 1 X>*0=1*;* 7TXft»J^m3jW>HI ncini' BcoRI«fr 

r=n c Dftts^ 

IST^ long um BftgPHUtt^O:/Pg-»-<:ftOfl»ft 
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&n<of£fei>mw£*)&^¥7'< *a (Bin 

dobacterium) m^m^T Z>W±V9* t b 

A^f^ra^^AtCiJoV^ ^DNA£^t 3 
DNA-C^^^H/ctf^w K/^^^y^A (Bifidobac 

(a) mM^te^-r-5^e^^-Kt-5DNA 

(b) mmm®mmmft*mmmmmz&&L'rz ) feV£& 
^-tzm&n*^- Ki~^>DNA 

[if 6 ] ^M^^Sgff^^^cM^M^^^-t- 

[it^8] mm.^??—**. \fy j v<?^v ^a 
am* 

^^K/^jU^'D^ ( Bifidobacterium lo 
ngum) Efe &<D ^^DNA^^M 6 g (HUM S ff ) £: 

1-19 2*3<fctf4 7 2 — 6 0 0 Xm£tlZ>mA&i£.m 

[mmih wnkmK hv^r!) *a • u 



[Sf?^12] K^^^U *A • u 

VytfA 105-A/pBLES100-S-eCD(FERM BP-7274)-Cfc6 

r^ws*-*-*. mm 1-3*^^5-1 im^ 

[HtMl 3] f§Ml-4£fcfi7-l KT^v-fft 

[R«91 4] MMl~3*fcW:5~i l^v^n 

[MM 1 5 ] MM 1-12 ©l^ft/^ 1 3®ICf5^ 
[s£Ml6] ESKAi. MMl~3£fcte5~l 2 

mmi 5\cmm<o 

[MM17] E3gas, ISMl-3^c(i5-12 
Mt^r t«r4#«fci--5, MMl 5 KfBi&OEIiSo 

[mm 1 s ] mttrnK ¥7 4 y * a . * 
y^fe6r<b^it5, is*g 1 5 ~ 1 7 lege 

[MMi9] tt^4lf^. Wry^'o 

V# A 105-A/pBLES100-S-eCD (FERM BP-7274) 

gf*Sl 5~1 8©tvf;h,J&> 

[§iM2 0] mmi~i 2<ovvffta>n®K:raB 

[f&M2 1] f|^l-3*fc«5-l lOV^fix 

^i^(c:iS^cD^ic^v^n6fc^^ hv^ry ?a 

. u 105-A/pBLES100-S-eCD (FERM BP-727 

4) o 

[»*« 2 2 ] ga^ij#-^ 1 \z.m&<»mm6mtt'** 

DNAo 

[if^2 3] MM 1^-1 4^BB*^«feSr^v>S 
[lt^2 4] Sl*«l-34fctt5-l 2<D\,^il 

[0 0 O 1 J 

[0 0 0 2] 
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T*$>»9 (Int J Radiat Oncol Biol Phys. 1984 ; 10 : 69 

5-712) % Am<Dts&t?*ti:mMmm\c&^xi>mm& 

"C3£Cl<5 (New York : Fischer— Verlag, Stuttgart ; 199 
4 : 219-232) . #>»m\Z.&^Xfft>tl1tmm&m 

frti: *) (D&mxmmftfcfcZ. 5mmHg£rT[H] ofc w 

@?£lffi*0>ft&fte8ttS, ^3M5F2S£HTV^ (Nat Me 
d. 1997;3:515-520) e *<D'l&^ ^n^h'J^^A 
(Clostridium) m^tc^^ ^ hV^f^A (Bif 
idobacterium) JHM^^O&Sa^jBHStttMttx S£fl^ 

C tfc$nt>frX\/^Z> (Cancer Res. 1980 ; 40 : 2061-206 
8, 1955 ; 15 : 473-478) 0 

[0 0 0 3] ^n^Mi/T (Clostridia) ^Ir 

(Salmonella) ft £<D'&£mzo\,^xmfe : =Fffi 
m&fct ^X<D^®m*tkM£tlX\,^Z> (Gene Ther. 1 
997 ; 4 : 791-796, 1996;3 : 173-178, FEMS Microbiol 

Rev. 1995 ; 17:357—364. Cancer Biother Radio. 199 
6; 11 : 145-153. Nat Biotechnol. 1999; 17 : 37—41) 0 

ua>u zfrb<DW&mteAf®<Dftft\c&\,^xmm&& 

h l) t?$J\ VtlJ* ( Clostridium butyricum ) <D 

& A'^iM' 7 -7 J ( Salmonella typh 

i. ) oigps^-ofct, mftmt vx&ifrtzb^o 

W^^fu^^^tlTV^ (Eur J Cancer. 1967 ; 3 : 3 
7-41, J Clin Invest. 1992 ; 90 : 412-420. In f ect 
Immun. 1992 ; 60 : 536-541) 0 

[ooo4]-^ \?y j h-/<?Tv v&mmtexxf? 

? h'<i/9X (Lactobacillus) M^U. Af^^^W) 

mmx. %M&<D&m<Dffi&^fc<&i?tix*5*) . wm 

x^z. mTLXtimtkvo^ mm&tt-rzzz 
^femzfem-t h%}(D*ix\,^z> 0 & 
d^t&j&^ftti lt, &tefom<»m& a Da 

iry Sci. 1991;74:1187-1195) , :/CD#Jf&] (Cane 
erRes. 1993;53:3914-3918) . V 
-frVSM-t^bZ-b (Lancet. 1994;344:1046-1049) 

looos] r^j:?!^^ mm^xxfmmmc 



itfc^gAOfc&co^ift-e 
[0 0 0 6] U*>U i£*rS «v*w-<* s^i^fcr 

fS^ftfc (Microbiology 1996;142:109-114, Biosci 
Biotechnol Biocem. 1997;61 : 1211-1212) 0 Lri>L& 

[0 0 0 7] 

*ffii£&&b \^X(D\?7 4 V^f^-V (Bifidobact 
erium) JUidJ^i" dlKftttM, *3 i ^ilfflHt^tt^ Sr* 

[0 0 0 8] 

(b) K^^^y ii 

^m^-eiiiim-rsci:, (c) ^^hv^^y^ 
'>ftv^ ^«3e^*p^HJcS<5# % h'^P'rVV 

iCf FV^-r y • ci V^fA ( Bifidobacterium 
longum ) -C5c^^mi-"CV>ee^ F V^DNA^^i/ 
^ C ^W (Biochimie 1990 ; 72 ; 207-212) C^T> HU^ 

>y<^^b^i- 0 ) K-r^it^co^mic^^^ 

tf^^lcj;^. ^Abfcjt^^^<fc<^^-fr^r 
b&X2Z>Zb&M,tol^1t 0 *&mmbft. ±.%ZB&)& 

[0009] -r#*>^. ( 1 ) fiHaWSaaET 

tCfc 5 M3©i|Sft^m6«J tCDNA 5: ^^-t" S >^ ^ A tc *3 V > 
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tT^W hV^^y^A (Bifidobacterium) Mf-J^S 

DNA^m^^r^r tztemk-tz. mm^msk^m. 
(2) ffi^fomm,T\zfrzmmmi®&&mzmA£ffi%: 

fcf:7,f h*s<?"rV VJ± (Bifidobacteriu 

B^WM^m. (3) DNAtfS. j^TODNA^^tfJl^DN 
A-e&5ri:^itt5, mTlE (1) Sfctt (2) lc 

■r^DNA (b) ^&&mmm{*&mmmy9mc&&-r 

3J£te£#^3£&R* = -K^SDNA (4) 

ftuie o) icge*^^ (5) #imm 

-2, 4-^bp^<yxru\ ^fy^n^K ^ 

ti*bM&*iz>yowxibz>^b*m®Lb-rz>, mm (3) 
icE«<o*ft, (6) fei®jS^^M^^^J!l^^;c 

*>*-^Sr«f«ti-5, mJfE (3) (c|E«©*», 
(7) *&lftjif*DNAas, »m-<^^--CS>6^tSr«f» 

mm (2) fcwfcw*^ (8) #5^**— 

ffilE (7) IB^CO^fe, (9) r/n^r-*- 
*3J:U^— ^— 7^ fcT:7.< K^^y ?A • 

( Bifidobacterium Ion gum ) & $fc(D t: J* h ^$£DNA 
^161 (HU^S®) K-r*3ft£r?4>a&lcffi 
6 :/ p ^e— ^ -*5 J: i/^ — * ^ — x*£> a r £ 

k-tz, mm (8) tcia^^rfe, (i o) 
-^i:^— ;^-ttT, e?u## i fcie«<c« 

ihzwA&mm-rzz k&&WLtirz>mm (s) ciihk 
<o^«fe, (id s&^a*. nx^y ?a • o 

y^tfc5riWfi:t^ MNB (l) - do) 
<oivf Hd* l \^m<o^m. (12)MW, 

hV^^^y £A • nlslSJ* 105-A/pBLES 100~S-eC 
D (FERM BP-7274) T?S>a £ £ Sr^« £ mJBB 

(1) - (3) (5) - (1 1) 0>Vvf;h,*>llC 

ffi*^*«fe, (1 3) m& (1) ^ (4) Sfcte (7) 
-(11) OV^tt^l l-15^^^$rffiv>5r 

eKM&s&s**;*^ (14) mm (D - (3) * 

fctt(5)-(ll) <DV^ftj&>l 



(1 5) sfirie (1) ~ (12) o^-m 

^1 ^fE^^nT^5^^^^WbT^5Sli. (1 

e) mm&. mm (1) - (3) (5) - (1 

^^T^SCt^fitS, gtliS (l 5) 

HMnrnm. (1 7) ems* 5 * Mne (1) - 0) 

tt(5)-(12) <D^-rtlti*l\£fflgL<DWL±tok&m 

m®mmmftk*^ft^zzkz&mk-rz>. mm (1 
5) \cmm.<omm. (is) tt^a^ hv*^ 

V $ J* • n>#ATfc£r mliS (1 

5) - (17) UHB*W>EK* (19) toLQitoAK *7 
<i y *A • A 105-A/pBLES 100-S- 

eCD (FERM BP-7274) Tfc5rt^ttf6, BiJlE 
(1 5) - (1 8) 0VvftL*»llCflB*t>B3& (2 
0) MIS (1) - (12) 1 iC|5ifeO^^ 

(2 1) tftfa (1) - (3) (5) ~ (1 1) <o 

i^-rtifri {zmmnxmcm^^frz ys<&t y 

t>A • nv^/A 105-A/pBLES 100-S-eCD (FERM BP 
-7274) . (2 2) ia^JS^-HCfB«<0^e3?lJSr*-t- 
6DNA. (2 3) 1MB (1) ~ (14) JC|B«^)*&S: 

m^^c k*m&k~tz>, mmmm<Dmm^m. (2 

4) mm (1) - (3) (5) - (1 2) 0Hvf 

tit- 1 {clE^O^#Fir WmKI»»2: Srm^fe 

&x&mm\z&J**rzzk&&mk'rz* mmmmnm 
m&fe, (25) »iffijK»tt«r^rf saeirsriiawtc 
m^^mmnc >mm\z& v ^ <D&&m. u# -5 it 

m. *5<tt/. (26) A*icte»tt^*s^diaaMfeKs& 

[OOIOJ 

f^«<tOHl^7>f hV^^y l>^(Bifidob 
acterium)MlslM-r5m^ (^XT, hV<^^y 

R<D&$tm&&^m&. Mmz&^xsm-rzmowx 
y-^v^&^fflv>T^ici)i-<6r^^-e^^ o 
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y Yt-tzn* w^iTfc^o 

[0012] *&m^&vzfcmmm&z^*tz>yomt 

Ktt^V* — (IFN) -a, 0 . TOSS*-*' 
^a^ r — i/nn^— ^ij^ig^- (GM-CSF) , 
n^fsfri/ (IL) -la, IL-10, IL-2, IL-3, IL- 
4, IL-6, IL-7. IL-10. IL-12, IL-13, IL-15. I 

l-18. mmm^em^- (tnf) -a. y v^f*^ a 

T) -3, ^^^o^-fiM®^- (G-CSF) % ^ n 
(M-CSF) , ^n:7 T — 

iST&paihH^ (mif) , kjfc^ftJS^- (lif) , rmifo 

f&mt&mWim^-B7 (CD80) *5«fcU<B7-2 (CD86) . * 

Tt)<tV\ #J;ti;f, IL-6£TNF-a. IFN— a . IFN- £ 
^TcttlFN- y £<Z)*B^£-;fcH*\ TNF— a £ IFN— y b<D 
*ft*-B*:b-tt\ anti -Fas £ IFN— y t 

(Endostatin) x TV^^fy (Angiosta 
tin) . ^ y >^/H,2, 3,4,5 (Kringles 1 , 2, 3, 4, 5) # 

[0013] #B^fs> A*(cisanft-cat>*tMije^R 
«rv*«rfiianMiricc«iuiLdiiM obit, m&mm 

bV^fy (Bifidobacterium) MtCj^-TS 

m&s&im'tZo mmmmwn. mmmm^m-t 
mmxh% 0 fc*!u ^m^^smie^^a^^^ 

fi, in<omm*it\*mffi&<ommmx&<>x£\,^K 
[ooi4] *&mxm^htizftmmvo , gmmft. tn 
3btL&*mm\z%i^x^'rtihm^z> z t ^r-# s c #1 



(5-FC) % ^lM^^S-^/U^o^^^^ 

(5-fu) . tfc&mmt v,xish^^7*-r—e*m 
^5-r^y^y-2, (5- az 

iridino — 2, 4~dini trobenzamide) [CB1954] x ^l5S 

n fcT/V (ganciclovir) , tfaMM&HflS-fc 

— If (herpes simplex virus typel thymidine 
kinase) (HSV1-TK) £^£M^:b« 5 ^if 

&m&m-rz>mmt i,xn&ft'£to<ah<D&m^x*>± 

[0 0 15] *&wxm\,^bnz> \?y j Vs<?tv 
ti&m\<^xh£\<\ Mwtfy\c\fttf7^ K^^^y^A- 

T K V' ^ ^ ( Bifidobacterium adolescenti 
s) , V*9t}> VJ± • xi^iJK (B. longum ) , 

K/^f !i • tf^^^A (B. bifidum ) , e 
Y^V^T y ^ A • v/a-Kny^fA (B. pseudolon 
gum ), fcT^-f FV^^^y £A • -9-— ^e^^-^A (B. the 

rmophirum ) , t*^^ Y'^fr)) V A - ^y < (B. br 

eye), tf7>< hV^f • ^y77^T^^ (B. 

infantis) KZ&mif <btlZ>o *PX*>, ¥t>«cg|«^< 

/^f D^'TK^ytyf^T, (B. adolescenti 
s) % FV^^^y ^i=s • ui/jfj* (B. longum ) . 

t*^ 7 >f Ys^P^r V ?7J* • \?~7 <4 *f 1* (B. bifidum ) „ \f 
7 4 Y'<?^» !)A-/f>77Vr>f^ (B. infanti 
s) ^v^5r bi>m*V<. YW?V !>A . 

oy^A (B. longum ) C^T, B. longum H <b B&i" ^ <h 

tih^9fcistix\,^z>i)\ *±n&tmmfrtomM\c7<& 
x%2>m&xibz> 0 mx-vi. ^te#-^«, fv<^ 

ry - py^fA (B. lomgum ) ^ATCC- 15707, tf7 
>f FV^^^y • (B. bifidum ) zJ^ATCC- 

11863. f7^K/^fy!>A^y77^f^^ (B. 
infantis ) ^ATCC-15697^fe5 0 

[0016] ±iBt*y^ Y^t'rv v^mmvo-b^ ± 
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5-FC£r5-FW;i$5&T't h '»f7 ^ -7— -t?£r^tij 
y--V^f?fe&/B^T, ttJH3Katt«r#i"a4fefr 

[0 0 17] ±|B*tll3B»ttSr#-r54*ft*fcl*<E*» 

^llftjSfeaiKtt, * 1^*3.9— • (Molecula 
r Cloning) — /V K • >^ • • 

hy— (Cold Spring Harbor Laboratory) (1982) „ 
^^^^7- • ^ u — - >^^2Kg (Molecular Clonin 
g, 2nd ed. ) a-^K • XjfD • s\^s<— • 
7 Mi- (Cold Spring Harbor Laboratory) (198 
9) „ ^yj/X-fy-xyf^^n>/- (Methods in E 
nzymol. ) , 194 (1991) % £SfeE¥SW ' Ifttte «fc £ 

ae^s»«fe*±tt (1994) ^jcie^^n^^^tc^o 

[0 0 18] *m-tc. ±8B©tfflS6fl5ttSr^-5«>« 
IE<DDNAI±, ^04&SBB^J1t«^b^»c^6n 

A^fifc»nodel 392 • t*5^*tS6) ^ 

^9^f^— «rP»U 4ra^w|aitt*fcHtfti|iaij:^* 

£>ii^LfccDNA&£IM<!: LT. PCR& [PCRProtocol s, A 
cademicPress (1990) ] V^TDNA<Oit*iI£?T 9 - £ 
I- £9, ±12<DDNA£W^5r£t>*T»%3 D £fc£ 

^^rtUfcDNA^fcttsKy KSr^n— 
Ut\ ^S^Oiiam*fc«^liaiC^*HSmRNAj5>e>^ 
LfccDNAfcS ^fctcDNA^-f ^9 y — Ltat2 ~— 
MT'U^^Va y^7 4 7-^W7 J D^f-> 

tc«fc9. ilBODNASrJRWi-Sw^fc-CtS. 
[0 0 19] JiBBWDNAtt^ftKOT ^/ga?fjnm 

^e>±IE<0DNAS:WS*j5fetb-CW:, S^fti©^«fe* 

Ki-5DNAOS5^JteSEJIJSr^Ti-5^«DNA^7-r^ 



SDNASriiffira*«fe, *fcii3g^/^^^ 

>S*i>U<tt^DNASrS«Ufct>co 
>^y ^-Yif— > 3 oTMM- d^rt£«^Vlf 

[0020] mm&mm*it&&ismmfe&i**Dibtix 

■f-SDNASrl&#i-6*«fetU-Ctt. KSMawS*ifc*fctt 
K»*fl&^±^5«lK$^^Tv^5^^^|85lcDNA9'r^9 

ttKEP*f£tt«r*HG(lc LTtt7-r y 

S*fcttSt(E«»*Sr3- Ki-51WASr»*-r*IIWa«r 

s£T 5 K-t-SDNAOtlffiiByiJSrWi-S^ 
EfcDNA^r^n LTfflV^T, lEtfc <fc 5 JCcDNA? 

-{7*7 y— wcatuc^ :/y yj-v—* ^3 v^trp n 

[0 0 2 1] £9JM£iftlcte, ^h^yr7;t-^ 
=*— K-f-SDNAfct. «l*^^k>yfr$t^f 

$r3- K-rSDNASr-g-^i-S^^ ^ KpAdex 1 CSCD ® 
ik^WVm it—is RDB No. 1591) . *fc«i^ 
C< ^raft^KV^fT ^ "7^ — 3J — Ki"^>DN 
AmtaT 4 ^^^ KpMK116^b^$tt5^(D^ffi 
l^3<oaS$J£U^ (D. A. Mead et al. , Protein Engin 
eering 1 : 67-74 (1986) ) 0 - hn!J^ ^— if 
E. coliB7)^bm8t^^ct>^^ffiV^cQ7)^^ 
07^ /ggBfi^lJte, Biochem Pharmacol ;44 : 2289—2295 

[0 0 2 2] ^:B^lC*3V^T^i, ±IS4^*P«[i£ejiJif« 

X-raDNA^V^5r £j&S-C#5 0 ^^^>-b, -j^lcio 

cor ^ / m\z.n \^xm&m<nm5m^&G&rz>iz 
tnmtez>Mm&&i&#-rz>DMx$>^xh. mmi&fe 
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[0 0 2 3] ^ h V >*Jz*> h^T-C/^^y^ 
X^mmMhtt^ JigeDNA Sr^u — -ft IT, 3o-- 
. ✓M'r/y ^-t?_ — Z 

co^b*^ h y ? a#^et> ^es^a^-c^ :/ y *v-tf 

3zftTX7 J z^-^rW^ r <?: \Z X <0 mfeX% <5DN 

^U*=l=7- • ? n-^>^fg2j& N ^uyh^Dh 
^-ywX-^fy -^1/^117 — /W;3-u^— , DNA CI 
onjngl : Core Techniques, A Practical Approach, Sec 
ond Edition, Oxford University (1995) ^fCfeifc£*b 

x^^z^mzmcxn? ^£^T#s 0 Jbta^^y^ 

^XpIfg^DNAt ttAmi^i, JilE^fcn^gB^m 

gB?iJ£'>fr< t ^^j60%^L_b^>+SI^ttSr^i-6DNA. 
^ L< ^80%^_b(D^^^^ri--5DNA. £ 
b< ^95%^±^^^^^ri-^DNA^feJf 6^ 

z%>&&tinmWkmm(DT ^ ;mm&nz&\,^x 1 ^±<o 
mcm&x$ zfrm^-tzf^fw^tcatf y ^ 

V ^Zf*?- Ktt* Molecular Cloning, A LaboratoryManua 
1, Second Edition, Cold Spring Harbor Laboratory P 
ress (1989) > Current Protocols in Molecular Biolo 
gy, John Wiley&Sons (1987-1997) , Nucleic Acids 
Research, 10, 6487 (1982) , Proc. Natl. Acad. Sc 
i. , USA, 79, 6409 (1982) , Gene, 34, 315 (198 
5) . Nucleic Acids Research, 13, 4431 (1985) % Pro 
c. Natl. Acad. Sci USA, 82, 488 (1985) ^lCfBfc<D 

n^mmm.wMK^m^x \ ^mKmm&VL*^-* 

[oo2 5] fS-^> ±m<n£?\z.i,xftbft*L±mi7i 
miMm&zm-rzvon^tcnm&mmz Hi- sdna 



o**, *tct$ffimiz£*)®mmmxmitistz*). y>- 

#-&mWtzy LT^It^r <hd5"C#^ 0 ^DNA^r 

L/v £*:3' ^5SSlS!j^^BR^ih=i K^<h UTCOTAA, T 
GA£fcfmG£r%LTV^t> <tv\ m<bOfgiR 

[0026] .hiaism^*-^ «S^K#S£iJ3l& 

tim ^He>(cps^>^^^^ % ^n^e— , y- 
^o^^KiE^iJ, ^^>-y— , ^y-T/vm 

[0 0 2 7] *mW\Cte\,^X^u*~*~te£xf*-* 
B. longum ^T'TC^^mbTV^aHUjt^ (gB^J#^- 

1) co^^li^^^n-e-^^j:^^-^^-^- 

t isxm?m^- 1 icte^<z>^E^jo^n^tLig^#-^ 

l~192-e^^ixaDNA^, ^ — — &~-k LT6B^U# 
# HClB^O^ia^J^^H^^#-^472-600-C^ 
£ft£DNA&^5<DaW3; UV\ 

— B. longum 0CTNA^^$lJPKS#^T-HU3§^^ 

»AiX, $b(-HUit^^mi-i9t?S^n^— 

K-T ^DNA^^m^ trr iriC i «9 f^|{f2>(D^ 
^f(C$f*bt\ ^HUit^co^miCil^^^u^-^- 

r ^^-C^^c HU3t^^>^^j£« x B. longum^CO 
^fe^DNA^r^JRS^Hind lllxmifrtZ 

[0028] i^TO^ii, £it<d£. otmm&m? 

bfrZo B. longum licD^^^DNA^^J^^Hind HIT 
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Z> 0 P BR322 (S?gi£*rJ$D *>Hind lUXffifc^ 

tty^utna. i?3««mh-s 0 **dna&5i»u 

M&X#:DNA£#£ 0 Wcl»J|sa*^.DNASrfl|V^E. coli 
mH3 (Gene, 45, 37 (1986) ] Srtt&lC|£lr^g!HB& 

^&tC^V>E. coH YK2741& [Gene, 89, 133 (199 
0) ] I^XLT, ra*^KIElft«rfir9o YK2741*fc 

i*Huae^j:t/iHF(>r ^j/u— i v h ^ 

31iR-C#5o ±|B-C»e>ixytYK2741»<O^H(E!ft 

KSrttWU ^7*^ KDNA£3tgrtC$£lMi. coli YK1 
340 (J. Mol. Biol. , 204, 581 (1988) ) M?gAL 

U Mu7 7 - ^©«|fci««rflWfetettV^5 0 YK1340** 

B. longum M E*3 jfeOHUatfe^^^m^BB 5 ^ p ^ 
—te£Vt? — ^*—? — £i%tf-rZ>y p 7^^ KpBLHU15 

[0029] *fc, isfT/l&ffl&m&j&tfZbfr*. 

\Z % ^-/vyyibO^ [J. Biol. Chem. , 264, 1761 
9 (1989) ] % v^b^m [Proc. Natl. Acad. Sc 
i. , USA, 86, 8227 (1989) „ Genes Develop. , 4,1288 
(1990) ] , *tf:tt;#P!¥:5-336963, W094/23021^lC 



(a) ±sasaiij©ffittSrWi-s«5«*fcr± 
M^sr tas-et, (b) hv<*r-!> ^amu 

rtTiWfrf-amaSrfc^ (c) tr^-f M^^D 
MMtc^A-ra^^^Tt. (d) ^ u-^>^-<^^ 

[0 0 3 2] ^n-=:y^^^ut^ ^^{C 
f*. KpBLESlOO^If t>th, <&-7°=7^% YYZfr 

(Escherichia coli) ^<i? pBR322 C(H 1 *K 1 
-C^^ttTV>5^5» £B. longum m ^^(DvXm^y * 
% K (3. 6kb) (Hi*, ;«l^$Jh/ri^aS*$H £ 

(Enterococcus Faecal is) 1. lkbCQHindlll • Ec 

oRi^r>t mi*. *m%o>±&xm£tix^z>n&) 

— b 7 l/^y y — (spectinomycinadenyltransfe 
rase) ^ ^ — Ki-e^^^A/-ev^ao 
[0 0 3 3] *fc. tfiJxtf, J3. long um ^SBT595 

p-Hi62) (c^^l. m2xmtsnzmmmm$mim 

^W-T5^J2. 9kb<D±% £(0^7 KpBL595^tf^ 
tb^o KpBL595£ x 7C^^*^cOpBR3 

29c7)AvaI ' HindIII^r>T- ^ n =t .y 7J ^ • 7 ^ ^7 
y^ (EnterococcuS faecal is) d^feAM 0 KDHindlll • 
Ayal^fii -*»e>**^9 *5 KpBLEMlOO (li]3) ^^ff^, 
ti5o tete. W&*7*% KpBLEMl00^^Wi-6^:fli^d5 
X^S^^X^X||K^5e^t6##FERM P-l 

4i02£ br^tt^nrv^a e 

[0 0 3 4] X h hajy^^JpUCJRf 

KpBL67^fc«pBL78^^^^UT^^^7^ 5 K 
— ^:^V^Tt> J:V^ (#§3^5-130876) 0 ^^5, 
^ KpBL67J* x _B. 1 o n g u m ^M09101^c (PER 
M P-12167) titzniS. long um ^M09102^ (FERM 

P-12168) ics^u mAxmztLzmmmmmm 

-7°y^K KpBL78(i N J3 . long um ^M09 1 03^ 
(FERM P-12169) tC^^U H5^$*t6»JIS#^ 

[0 0 3 5] £/c. TC^fe^CO^^^^ KpBR322 „ 
B^. long um |§fe^O^ P 7^$ KpTB4, pTB6j£*: 
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(Staphilococcus oureus) &^0>pC194CE>£:gi5£/cte:^ 

S VhmfhtL&o £ bl-, ±SS2ocD:7 p ^ * Kco^r 
itVetU-* JB. 1 o n g u m lgCD h V ~f Y V r ^1$^ 

63-123384) „ tt3b\ dftfe©:^* 5 K«:Mt6^ 

(&XWM^£59040, 9041, 9042, 9043, 9044, 90 
45, 9046, 9047, 9048) „ #*5, Zf"7^% KpTB4£fcJ* 
pTBlOte, _B. long umf BK25^ (^X^F^^^90 
49) \C&&~rZ>^7** KT£><5 0 £fc, -7 Kp 
TB6te, B.. 1 o n g u m^ EKSl^ (&XTO£3rf&905 
0) (cS^-r^>^7^^ K"Cfc^o 

[oo36i *¥&m\zmz>ftm<<* ?-<nm* ^^mm 

<bbTte, _t^<0-<^^ — pBLESlOOtd, ±T$<D}{Umfc 
(£*T\ CDtPfc-T) Sr = — K-f SatfeT- (£*Ts CDitfc 

m<D—mm^SXT\C^-t 0 TOPO vector ( 7 = 

^T, E. c o 1 i JM109£7£CTfc&U WfcftifcJBWE 
ifeflc^b^^^^ KDNA£}Stili-£<, etot-fS:/^* 
^ K P TOPO-eCD^$IJ[^^!^V^J:t^paIT^>ft:U, *S 
1. 3kbOCD^ = --K^5DNA»f^«rfi!f*-t-So 
HfrfBOi 9 iJL LTltb*lfc.B. long umj fe^COHU 

— trfiWi-ST^^S KpBLHU15t> N s pV &iCI^ Hp a 

fcl. 3kb*5«tt56. 7kb<7)DNA^£^&£ffl^T»£L 
m^X^DNA^r^tb, ^j&&X#DNA£JE^TI£. coli 
JMl09Sr«r«fel^v^®ls»-t-So ^ic, ±fB^K(E* 

KPNA& H i n d IIITfffifclT, 0Ux.f^T^n— 

W-T63. 6kbODNA»r^£#8i • mm-t^o *tzMj&<DE 
scherichia — Bifidobacterium g>v''Y h/W<^^ — X~&> 

^pBLESioo^Hindinr^bu, RyyK^its, 

±123. 6kb<DDNA^f>t^pBLES100OHindIim{b^^, ^ 
HUC* 0^LTm»^DNA^3KL,Sr*a^^DNASr 

ffi^TE. con w\m*i$mz-V£^temm&-rz><> mm 

(CCDSr^ — K-f 5 5 Escher j chi a - Bi f i dob 

acterium^^-y hA"<>> * — p BLES100-S-eCD£r3l3 



[0 0 3 7] f&HlC, *&&X.ftDNA, L< 

H±t'i)^7^ hV^^y ^AMUt^A 

^ hujtfU— v- 3 >-& [IM' ff^P^ (Cytotech 
nology) , 3^133 (1990) ] , !Jy^/^>^Aj£ (<& 
§fl¥2-227075) , ^7x^i/ 3 yj£ [Proc. Natl. A 
cad. Sci. , USA, 84, 7413 (1987) ] , 
jT^Zft^ttW: [Proc. Natl. Acad. Sci. USA, 69, 
2110 (1972) ] , Zfv h^^Xh&z (4SMBS63-248394 
2) , SfcttGene, 17, 107 (1982) ^Molecular &Gener 
al Genetics, 168, 111 (1979) KfB^CDTj 

aVIt $)10. OkV/cm, $1200 j^25/x Fi: V ^ 9 2kft 
(Oht, m. 1~4. 5msm^{tTtT9^^$f*UV\ 
[00 38] 2gA-f 5i&&£#DNA. b< 

^*>*WL«pfClBa*>3feV^S % KpBLESlOO^B. J_ 

o n g um ^lOS— At^^^:^108— (Biosci. Biot 
ech. Biochem. 1997, 61 (7) , 1211-1212) IC^Ai" 
5©s5W* tv>. IE!6^^U^Ji^OHU3t^(0^^ 

^^^^^A/fc^^^^ KpBLESlOO-S- e CD$:i 
AlsJ&Wfc&ZlttcB. long um ^lQ5-A^c-efe6 
B^. long um l05-A/pBLES100-S-eCDaSXtli&flf 
K^X^X*tt«WSte^f^*f€$J^XV^6 (FERM BP 
-7274) o 

[00 3 9] ±Mmm-<? ?—<DmA bfc tT7 ^ hV^^ 

fc£. B^. long um ^BK25^^fc^BK51^^, TIBO 
m^^i-SBriggs^-C*^i-SC0^^ LV\ 



Briggs^^fe 

b-r hv 5 ^- *tfctti^ (*D 4 0 0ml 

2%^7V=i^-^ 20g 

^l^^Erf^^^ 0 . 5 g 

^S:^^^ 6 g 

-<Zf b 1 5 g 

^^SS^yth^Aifi 2 g 

T w e e n 8 0 1 g 

K»^h V ^^37KfP7K lOg 

y>^27K^^y^A 4g 

mt-ThV^M, 5g 

^@7K 6 0 0ml 
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pH 6. 8 

(*d msstf) h-^ hi?*— *\c*§m<DMW7k&im*-. 

[0 0 40] B. I o n g um HSBT0595&te, T^iC 



h-* bv=L<-*mmm 4oomi 

h V 1 0 g 

^^dr^. 5 g 

Bm^*c*3fc 1 . 2 g 

jfjUzi—X 3 g 

5 g 

mj* a 3 g 

Tween80 lg 
L->7f^y-HCl • H 2 0 0. 3g 

X-<^ hy 3 g 

^nft^^hy lOg 

^fcjkfil* 13. 5 g 

fa^** 2. 2g 



[0 0 4 1] WJt&, B_. 1 o n g um mi05-Aftc£fc 
tel08-At*ta, ±IBom^^W-T^B rigg sJgifccD^A' 
a— ^$r2%7^ £<bM0. 2g/LL-v^ 

»«6-e«F*-r5<OdS^4bV\ J5. long um g|M091 
om % M09102#c, U09103«cWt, lGAM^ 3 Vifcffrigift 

[0 0 4 2] itatr^^ hv^^y 

j Y'<?Tvvj*m\zm^z&£M*mm&, #j3o-4o 

XMM. »^<\mzrtMSL\z:^^x^ m\2V%mn& 

[0 0 4 3] _bfiB^5T(EJfe$Hfe:l^7-f Wry^ 

tn mm. mm. mm. mm. 



tf, sat^pj. ^«ak ©lmfj, Mm. 

[0 0 4 4] ±iB^©<E*$nfcbr^^ hv^^y ?a 
«9mm^^^ofc^. £3£4fofc. pbs (!JyM4 

[0 0 4 5] *»K^ES*i: LTIS. ±i5^®*£&£H 

[oo46] mQ&mzm*zm&mm<Dmm\a^ m 

[0047] ^igpa^ai-sjsMop^ffiw^A 
&&<D*&Mft&m^xm»t&z.k&'e$z 9 m*- 

mz&<Dxmm&&)nkkh\zmm. mmm^tca^m 
mk\.xm&rzzk&-e$&. mft&*<oitib<nmt} 

m*¥<D&ft&m^xmMrz>z.k&x%z> 0 mmm 

&m*k lsXttm£l£X®.)&$:i8:m-rz>^ k<DXZZ>& 

ft&m^xmm-rzzk&'vzz}. 5 ^m^t l. 
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/f^6teffc<Dt£ftlcJ;'K jit vi/ /UJ$> y— 

m&m, mmm. mtR&L m&m. ^m^m. ^mm 
[oo4 8] *mw<DmM<D&^m&£.tf&$-mmz$f 

X10 6 — 2X 10 7 ^/body^£&iM~5 - t b 
[0 0 4 9] #38Efcia»a»5EJ(SHt, 

as, mm. ro®. mmm. m^m. mm. mB> 
mmm. m^m. mmm, mmm, wm&mm. mm 
m. m&m. m±mm. m%mm. 3mm. m 
%m. *p#mm. imx^/j vmm. &mm. m& 

[0050] *&m<ommn* m^mmmtmmi^xh 

bTt>J;V\ £fc, 20%^ ^u—;* (Lacturose) 

a- b &tc v m24-As g ybodymmtfm^ b < , 

[oo5i] *mm<Dmmnfa<oi^m%mkm 
&&t>^:xm^z>zk&x%z> 0 -f&&j\a*. ftmmfr 

#*bi\, teotfMieawfcucra:* ^Jx.^ r/u*/v 

trmmmvof$,&s brm &mmhi&&&imm 



#=*>\ ^^^ifr^y 9 J^wt^a^cM ; 

fist*}*— V^U7%T;v^Mtn ; ^7r 
/v#:/h:/y>\ 6-^^T->- s ^-f/V^if 

h b < «^^^if t>tiz> 0 
[0 0 5 2] mm&£i±&Kk i,xn, w^wr, -^-f 

tTW, THP-7K!J7v/f>>y x 4' -^IfK^y 

^77 ^ K, ^n^77^ ^1^777^ L- 

Ottt>U<»«['a#^lf btl^o 7"n^/W^v? 
Vi'TteZhmtfZ^k&XZZ. ftMMQm*Jit&b 

OltKliM^W^^, BRMfcb-Ctt. 
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a — ,K jx^-zi^n;* ^n^i/yy, 
[0 0 5 3] *»W^«6A#tc^$nfctr7w K'< 

[00 54] 

n 

(1) &mmg#fllB. longumj gjg<P|g$g 
B. longum lOS— A£ fcteB. Iongum l08— A [Biosci. Biot 
ech. Biochem. , 61, 1211 (1997) 3 $:Mt5la^ 
Kifeft^JBB. longum jgjgM:, £TFcD J: o Xc LtM b 
fc e ft*>\ B. Ionguml05-Ate. FERM BP-7274<Sr#iliR 

fc^^&^Briggs broth (&^Briggs broth^H^ 

Sri. 5%lcttS J: 5 i^Dx-fc^co) tejfcfiju ^y^^ 
K *SJK* b fc it lb * << 9 / ^ ^ &^-TWb 
LTl&ftSr t&X$Z> 0 B. longum l05-A£fcteB. 
Iongum l08-Ate. ^rtt^tL^^Briggs^itfe [Af& [0. 5g 
/l ^T^ti"CA^^A^, 6. Og/l Bacto Yeast extract 
(Difcofch*!) . 15.0g/l tfV^^h^* 2.0g/l^ 

* 5: ^aw h y io.og/i em*?- b y 

to* 4. og/i y ^m2frm% v 5.og/i mt^r 

h})VJ»* 1.0g/l tween80. 400ml/! h^hv?^ — 

*mmm ( his*.— xj&mmn, h-^h^ 

— X (7/^>fM 400mlMzk 400ml £#P;i. 60 
< C-C1^fP^^> 100^X5#P^£M$b. /^f7n- ^ 

SSbfcfcO] . B*$ [20% 7* h-^TK^^r^-h 

* ^— ^^L/c^cO) % (20.0g/l L— 

>\ 340gXi r^=»ynf>-Bft^ h y ^^^ig^Hb 

fcfcOD) A$t 100 :m 10 : Cf£ lCOit^T'^^ 

foftm\zTW{*ztmtsi£x±m*ife^it&. pbs (y 
>nmmit^m^m^. s s /i mti-hvv^ o. 2 g 
/\ mt*> y *7^. i. 44 g /i y ^s&tk^-^ h y v 

•A. 0. 24g/l y>^-7K^^y^^> PH7. 4) &m 



iTWLT, ^tc2^±ga<7)J:pt^j:^^f^^ 

fi^ fcf41/50fiOPBS«riD^."C!B»"r 5 r «^«t 9 , 
B. longuriinK<:0ni bVt, 

[0 0 5 5] (2) U&m®)^<DB. longumCO^-^ 
B. longM &&&m<D&&fbto\£n+ 6—851^^&|C57BL 
(0* SLC^h^^^A) {CB16-F10 melano 
ma^BJ^^fctiLuwis lung cancer^ % LfcMi 
Olfi^-^^^, ^il^eji^OSlSpraque-Dawley^ y h 

(0^: SLC^t^bSfA) tC7, 12-dimethylbenz [a] a 
nthracene (DMBA) VXftf&ZtltcU&y y Y * 

ffiV^/Co -?'?*&mjB\zm)<^ B16-F10 melanoma^ 
iS^Luwis lung cancer^afiaii, ^tl^fh 1 0 %^Jfe 
i^ifiLft^r^W-rSDulbecco^Eagle^i^ [Virology, 
8, 396 (1959) % Virology, 12, 185 (1960) ] T?, 37 

5%C0 2 o^#T. -HWICTKBtfc. ^bfc 
^Hb^i^BBa^:. ^rtb^tt5X10 5 f@SrC57BLy/6-^^^<7) 

bTB. longum^^^bfCo 
fl:fiM7 2/ hi*. 6jS^O^|Spraque-Dawley7 V 
h{d=T^^iC^^bfcDABA (lOmg/ml) lml^y^^^r 
ffl^TSF^tC^b, — 3ira«t>5— **SODMBASrtft 

^■-rsc^jc^ijf^jKbfco 2@@oft^, 1^^^- 

M7iyhtLtB. longum^ ^-^iC^ b/c D fe« 
mVS—CDB. longm (D^^n. Jil2 (1) T^/^bTcB. 
longum jg#?gig£, -^V^X'ttl omm^mm^O. 5ml 
^. longum 5~6X10 6 ^J^5» > 7? hxms / 50&m 

mm&o. 5mi (2xio 8 ;M&#) , m&m&vm. ^# 

[0056] o) b. iongum (Dmmmm—(om^mMm 
*5 x xfm&mmx&mjitommvmm 

B. longum Sr bfefej@^r ^^^6-8E5^r. 
1, 24. 48. 72. 96. 1 6 8 ff$F^tC&l$f$ 

^n^^$^:T®^^*5j;tKjE^ia^^^Wb. 

J:t^iE«r|a»rtJC*5ltSB. longum iPjMMJS i: Wjftfr 
«Wbfco -tlBjE^rm^i bTii^. jm, JPML W» 
*5J:tf«i*«v\ ^^^IWiajBfct brtt*r^cllWc 

^^^v^^ 0 m^ttm^fi, &mmzmm$imTxmm 
tcPBsz&mi&cD immmmM xx ^ y -r^ x br^g 

i©i"6ri:tcj;^^b^ ^a^(C*5^6B. longum 
O^tt. ^TO<t 5J-bT^b^Co Jiffi-eplfilbfc 
m^^W^Sr^bfc^O (lOOw l$>/c*90. Olgcom 
«ISr^W-rSJ: pl-^bfc^O) StIOOm 1 -To2^co 
^+-K:^ftU fcP>^Ca655t:t^iab^bT*3 
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V^c, 20mg/ 1 L-V^f-fX 340mg/ 1 la/V 
tTV^ h V V A^^f-r^Briggs^^ (Briggsig 

ma. 5% SQE^$rAl^.feJftifi) Sr-hSEf-V— uKSfc^ 

Tt-T, 37t\ 3 0IBUS*U £WbT£fcB. Ion gum 
^u^—^^^y^ hf^Cim longum O#^)^F t l5> 
^^^fUfco -ecO^^:, B. longuip 105-A*fcttl08 
-A£:£#&-^bfcLewis lung canceri^J!S^*I»K^ 
flt^m^ 1 g fcfc «9 > 6 0, OOOiSOB. 1 

■bzm, mm. mm. ^mtsx^bmv^9 e^mmc 

J2l08-AtfS N 168^m&\a*l05-fiifc±<m.&£titi;< 
ftofc (mi) o B. Iongum l05-A3; fcttl08-A£r b 
^B16-F10 melanoma^J&^mbfc&^^Xt::*^ 
±iet(5]^^^:^e>^Co B. longum 105- 

a££#&^ istzit^mmm? * h -m, msgiajft i 

g &tc *) . 1 0, 000 i!<73B. longum CO =i p - — £5$^ 

168^K^J4*ofc<«*$n^d^ofc (U8) o J^-b 
<Dl£%:frh, B. longum ^, M^m$Jlf$K^ - *£ 

[0 0 5 7] (4)7^^n— ^ (lacturose ; 4 — 0— 0 — 
D— galactopyranosy 1 — D— f ructofuranose) S-^fCcfc 
3B. longum WM^iaj^rt-COlim 
^^-/n— ^ (lacturose; B$Hfc«t«fc 9 #10 tt. 

tflR Mt 1 ac t urose & ftSt**** -5 £ £ jft* T? £ V * r £ ^ 
ilTI/^ [Biochem. Biophys. Acta, 110, 635 (196 
5) „ Pediatrics, 32, 1033 (1963) „ Gastroenterolog 
y, 47, 26 (1964) „ Die Nahrung, 11, 39 (1967) ] 0 

B. longum te, lacturose^r^^M^: bT/8v^T£; 
W»TfE"C*>5. -tr-C, B. longuml05-A£&^LfcLew 
is lung cancerM%&fe$£^$*6~~8yK\C^ B. long 
ujnjfi^gL 3SB8BKIfc::bfc?K 20% 7^^n-^ (1 
acturose) 1 m 1 ^ ft U 9 0 B ICtfE^ 

$r^5E^^:T^|fij^(^|C^-rSB. longunK P^fc 
MVf^tctZZ. 7^;^ (lacturose) 
CD=i^ h n-/WiClt-<, * (lacturose) # 

&&m^vxm<Dm&mi&m£i?&-rz>B. longum ^ 

^200f^lC^oTV^fCo ^±0^^^, — 
* (lacturose) O&^lC £ 9 x M^§J®ft<£>B. longum 

I o o 5 8 j mifoffl2 mmmmz&vz-??** kdna 

(1) y^*S KDNA^r^-'Ta^X.B. longum CPm& 

(l) lclBifeb;fc;fr&tcJ;'K AB^tt^T"? 

B. longum 105-A£ri£3| bfctlL 4 < C^©V^fc < > #CtC^E 



Tk^L^cl 0%^i;^rJ-/u^^D^-C^L 
fc 0 ±%mft&S®mVS&*tZ- 1 121X9. B. longum^ 

£+#Ui2fc#b*:« M©J5fe^, Jbf8£l&9l&t, 
^^^^{C^bfcit^S^l/lO^fiOTk^ 

(2X10 8 — 2X10 9 ^n^— ^^{i (CFU) /50/z 
1) o l&'M:U&\cm^tz7'7*$. KDNA"C^)5pBLES100 
[Biosci. Biotech. Biochem. , 61, 1211 (1977) ] 
J*. Biosci. Biotech. Biochem. , 61, 1211 (1997) l£ 

^X^^^Bfi-^te^nTV^^FERM BP-7274a* 
b^&icj: K^ffifflU, ^DNA^r^M^H 

j_n_dIII (^iBaftfcjR) -Ctmkbfc^, 7xy-;^ 
3g • =ti $ S —/Uttm UDNA^TK^iC^ U T4DNA y ^f— 

ICioT^Mt5r«!:^T»#6o B. longum<7)^g^ 

^^^v^cpBLEsiooii, ^ic^xmm^o ± 

1BCOJ: 9iC bT^^b/cpBLESlOQ^V^T Escherichia 

con (e. con) jMio9<z)^^m^^^#b, mmw 

KpBLESlOO^r^mb, mt°K ^ V ^^^JSBi©^ 

r^-C. B. longum O^M^^COpBLESlOO^r^^o _h 
!BT^$£b*:50/2 1 B. longum 105-A^^i^^^^i: 
4fi 1 pBLESlOO (1m gDNA/4//l) SrO. 2cn)ticD^W 
^hDj}fU"i/3yi(0^a^y h (Bio-Radtfcj®{) Id 

ene Pulser (Bio-Rad^h^) ic-fe y b IT, 2. OKV, 2 
5/i F capacitor^ 200Qparallel resistance^^ft'C 

i"^< Ira 1 Briggs^Jfi^^rzx 
HC&flX., &L*r=L^y ^^37^3^, #@bfc 
75/2 g/ml ^-<^^y-7-T ^^^^-TSBriggs 
h^lfe^bfco te^U— hWi, Gas Pack 
AnaerobicSystems (BBL4±J5D ^^V^T^6^^#T, 

tfy^Ty^U Htfe^Jl (1) ^IB*©*«fe«cr«f* 
b. QIAGEN Plasmid MiniKit (*cTV^#M) 

bfCo ttffibfc^^^^ KDNAti x |gt@^<0$lJ(K^P(lT? 

ia^r^i^b. i^D^- ^pBLES100$:^^^bTV^^C 
^«t^b^Co ±ie^#^^fcm^^5rB. longum 105 
-A/pBLESlOOt-fr^ b/Cc 

[00 5 9] (2) n&mV0~--<Ditm:Z-B. longum^ cO^ 
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&&W)%)&$-m<nB. longum 105-A/pBLES100^f£<DP 
m*. &^Briggsigifc^75/z g/mlO-X-^^y-^i/ 

^*jm*.xmm~rz>sx*iz. mmm en tmm^mm 

6— F10 melanoma#?Bfl&£r^fit bfc}3*£-^ ? §rffi U 
7yh»T, HJSflJl (2) tmmzftoit* 

B. longum IQS-A/pBLESlOOjgigSrg:^- bfcjgj®^fr.x 

IJ^IE^MF^^ott £B. longum 105 -A^pBLES 100(0 

75/igXml ^ZMtLTZo -iEtco^ 

B16-F10 melanoroaj^flfrte £tJ*Luwis lung cancerftH 
%&&mmistLm&^VXbi>. ^m&X.B. longum 105 
-A*r»# bfc =i V h a — /i^<Z>lffiJB»J«|c^i-5B. 
longum <£>$Bflfti&:<hJttfcb-t, B. longum 105-A/pBLES 
100^a4hbfc&*^^^^M««attJC^-t-6B. long 
urn 105-A/pBLES100co;foJ^teM'> LtV^i»ofc 
(09) o fl2*»*fL*5y h*CJ3V^Tt>ISWO 

agm^ettfc (B8) o a±©«*«to, RSMattft 

iCfcV^T, B. longum 105— AJ3\ ^ KpBLESlOOS: 

ongum , <fcl% longum 105— A/pBLES100£:&^- b 

/ W *>2'200ng/'te«r|U£rtft£ U 4P@ icSt-^ 
Sr«tt5E$*T, B. longum <D&mMftft1fi&fWrl, 

ft^tfcayho^titUEUT, ^mmx.B. longu 

-^l£<fc«9. ®^m^^^i-6B. longum 0>M&ASi% 
^Tt-fiTLt^fco B. longum 105- A/pBLES100£r 

S^b/cfeas^x-m. *^^y^^&&^b 

T*>. ®^m$&t£#^1-£B. longum 105-A/pBLES100 

9) e eui©«*i»fe, 

[0 0 6 0] mmms ^h^rr^-f (cd) & 
Mftm.-rzm&z-B. longum **wi-a£ai*aii 

(1) B. longum IMrt-CjKJB9L1- £&^<DBt# 
B. longum ^fjart-CigjB^safe^fc bT£P frfr/T^ 
SHlfiMn^ (HUg&R: fc* hV«DNA^§6«. Bio 
chimie, 72, 207 (1990) ] Sr. ^TcO^&tC £ 9 
bfc 0 B. longum ATCC15707£fc£Briggs*gi&£:fflV>T. 

mmmi (i) iciafs©;fri&(c^ivi§^u #b2xfc^# 
«v\ m&ttwA&mm - mmLit. mm^mm i M g 



£$iJ(^g#3^HindniT*B<fc:U 7 =n S — frftM • * y 
-/l-etlSt^t^m^UfCo PBR322 
l»A) t>HindIII-C^t:b, ftftdtt 
^bfc 0 3-^lOOngCDDNA^ T4 DNA V $f — *M C^Mfe 

NA^Jfl^TE. coli mH3 CGene, 45, 37 (1986) ] 

mizft^mnm&i>, r^tr^y vitt-c, a>o^h? 

fc#?i2000«c<o^®|5|ftflcA»e>, ^^fc(-^v^y^5: kdn 

A«t, E. coli YK2741** [Gene, 89, 133 (199 
0) ) <Dj&n&&\zmVKL 0 YK2741^l*HU3t^*3J:U f I 
HF W yf^l^-^gy tf^ b 7t??— ) itfc^- 

ot, teffl"Ct>^W5rtE*^H<E»frtt:, B. longum * 
KSrtttHb, E^. coli YK1340 [J. Mol. Biol. , 204, 

581 (1988) ] <Dj\m&m^\^tc 0 nbfri£Bmz& 

— ^>-^2HScO^{^V^ofc 0 YK1340^ti. HUjI 

6Jfc»lE»flttSB. longum S^HlHS^^T^Wi-SI* 

K<mo£ P BLHU15<tift:fc b, ^<Z)«^J:UJ|4©S- 
5>^fb, ^^^^^ Kj&SB. longum *^OHUig^^ 
tt5^7 5KT&5ri:^tfc (0 10) o 

[00 6 1 ] (2) is h i/^rT ^ (CD) il^m 

^^^^ K^f^$5! 

CDS: K-f ^itfeT-f^ *»E£3fc©0>&3— Kf* 
KpAdexlCSCD (S^^F^^f 
RDB No. 1591) Sr^M^r bT, gB^J# 

z n^^ga^j?r^i-5DNA*5 <t u^sa^j#-^3^ 

^^n6^gB^JS:#i-aDNAS:^7^^— fry htt 
TffiV^r. PCRiCj:oT^#bfc 0 PCRte^DNA 125ng 
/ 1 s -7"7^^—& 0. 5/ Mmo 1 / 1 % P f uDNAT^ 
M7-^ h7^v?- V%fc|Sl) 2. Sunits, P f u D 
NA/^yy 7— tfffixiOjBmfjR (7b7^^yW 4 
M 1 . deoxy NTP# 200 mol/l Sr'&tP^^^O 1 Sr 

J8v\ 94t:-ri^. 55*t:-ci5>> 72 < t:-ci5>oxmSr30[Hi 

^<9iSbfcCO^>. 72lC-ei5^ia-r5^#TtTofc 0 K 
iKtt^-aSrT^o— ^y/um^t&UT. Ml. 3kbO 

y-/V^S • ^^y— Zl-tfc^bTmiJib/cm. T0P0 vec 

tor (7f3i/W Id, ±E*y bSrffli^»»b 
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fco M&l,T'&bth±m&Z-m!{$:ffl\,^X, E. coli JM1 
09£?fim$5&U UbthtiM'gm&&frb7'7X^ KDN 
A£tett!LT, a&«3<iri-S^7^^ KpTOPO-eCDd5^ 

^m^m-r^^. t\c& vmmi,tc 0 P TOPo~eCD« s m 

P5S#^ N s p V (^f@i£tfc§3) N jojcl fflp a I (^fg5t 
ttS) "C^HL Lfc^L r^n-x^«^lL, Gene 
clean kit ( 7 = S'ttffii) &&®Lm®iWm\C'i£<>xm 
V\ 3kbG0CD£:3- Ki-£DNA^Jt£fifigLfco 1^ 

&l£3g%ftl3 (1) -C^bttfc^X^ KpBLHUlSkN s 
pVfeJltK Hp a_ I-C^bl, 6. 7k - b(DDNA®rJt-£fif$g 
b/do ±SS^?>ttfcl. 3kb*5<fctf6. 7kbCDDNA#ftf£ 

^m&x#DNA£/8^-CE. coli JM109&ttSstefi£v^j| 

Ltf: D N A & T# n y/V«EtffcIbfe^lW-r 

i&AstZzf?** KDN A W#X?#fc^ t ^Ifco 
&tC, ^^^^ ^ KDNASr H i n d Iireffrffc UC, T# 

Sr=»-Ki-6M^$r^W-r-5, 3. 6kb<ODNABfrJf£: 
#8IU Gene clean kit«rJflV*T*ftKLfc 0 
Ufc Escherichia - Bif idobacterium CQi^ h/W<^^ — 
-?$>5pBLES100t> H i n dlll-etftftSU Jftl) >mt®i 
m& bfc 0 ±15 3 . 6 kb^DNAEfK- £ p BLES10(W H i n 

DNA^IU »i^DNA$:fV^E. coli JM 

-^-^mcD^n^- K-rsae^sr^firi-s, Eshe 

r i ch i a - Bi f i dobac t er ium O %/ -f h/W<^ # — £:pBLES100 
-S-eCD (gjll) t1%% b/c Q £fc, ±IS^#UfcpB 
LESlOO-S-eCD^r^^fi-^E. Coli JM109^ib<7X B. 1 
ongmi^ Kte»ffi^7^^ KOiltt, (1) |C 

ft^tCo B^^fS-CPlf$ttfcpBLES100-S-eCD$:^V^T. 
**fe0U2 (1) \Z&BL<D&mz.m\,\ B. longum 105-A& 
mbtltc]&&m&&i*B. longum 105- A/ 
pBLESlOO-S-eCDttft^ Lfc 0 B. longum 105-A/pBLE 
S100-S-eCD^. -J**** r^#Jl£^5V^T. f^l2 

¥8^15 0f^^-eii^^x^^^x^x^ 

®m305-8 5 6 6) (C^ft##FERM B 

p-7 2 7 4 i uT*te$nrv^. 

[ 0 0 6 2 J 4 CDSrS5l5mi-5ia«|^B. longu 



(1) *S#Ibto^G>B. longum 105-A/pBLES100-S-eC 

&&Sb^CD&^t;i/BVN£B. longum 105-A/pBLES100 
-S-eCD^d:. HJfe0y2 (2) ICfB^^&tC^oT 

tCB16-F10melanoma^BJ3a^^ffii^lC^ LfcJS^ V 

(2) 5— f luorocytosine (5— FC) #*<b5 — f luorouracil 

(5-fu) ^<DmmmMiHftmmj:&& 

(1) -0, B. longum 105-A/pBLES100-S-eC 
D£&^Lfcfe$-^;* 6~ 8 m^-, 5-FC 500mg/kg 
£JK^F**-^ 0 U # J frT20%lacturose^ 1 ml 
£B. longum 1 05- A/pBLES100-S-eCD& ^ 0 frb 

it^^-Cf7o/c 0 =i V h /WcttB. longum 10 

5-AXpBLES100-S-eCD^:^a LTVN^V^gv ^ ^ £ 
m\<\ ^mtmmzS-FC&mBn-^^tCo B. longum 10 
5-A/pBLES100-S-eCD&-^<b8P g l£0tfS*8hr 

fc e 5-FU&^CD$J^te v B. longum 105-A/pBLESlOO- 
S-eCD&JittLfcffilS*i*tt, fe^tM&UC V^V^JUf 
iiOTU Klffi*ilW*05-FU«S»|j£ [GC-MS 
J. Chromatography, 564,137 (1991) ] *±MT y 

±^m^m\c^mi^xn^>fz 0 b. longum 10 

5-AypBLES100-S-eCD^^UTV>^V^M^imj^^-e 

riio. ong/ga^^s-Fuu^mr^^^o /extent 

^ B. longum 105-AXpBLES100-S-eCD^^^ U/c® 
jKlflltt F^lCl^oV^Tiix 588. 8n g/ /gC05 - FU^ ^ ft ^ 

[0 0 6 3] 

0 # *5 5 gij^ (D/c^ \c^_m X % fro fcMHRHcov ^ 
[0 0 6 4] 
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Sequence Listing 
<;110>;KY0WA HAKKO KOGYO CO. , LTD. 

<; 120>; Anaerobic bacterium as a drug for cancer gene therapy 

<;130>;DK04J225 

<;140>; 

<;141>; 

<;160>;3 

<;210>;1 

<;211>;600 

<;212>;DNA 

<;213>;Bifidobacterium longum 

<;220>; 

<;221>;CDS 

<;222>;(193).. (471) 

<;400>;1 

gctgggcgcg gcggccatga agtggcttga caagcataat cttgtctgat tcgtctattt 60 
tcaatacctt cggggaaata gatgtgaaaa cccttataaa acgcgggttt tcgcagaaac 120 
atgcgctagt atcattgatg acaacatgga ctaagcaaaa gtgcttgtcc cctgacccaa 180 
gaaggatgct tt atg gca tac aac aag tct gac etc gtt teg aag ate gec 231 
Met Ala Tyr Asn Lys Ser Asp Leu Val Ser Lys He Ala 
1 5 10 

cag aag tec aac ctg acc aag get cag gec gag get get gtt aac gec 279 
Gin Lys Ser Asn Leu Thr Lys Ala Gin Ala Glu Ala Ala Val Asn Ala 

15 20 25 

ttc cag gat gtg ttc gtc gag get atg aag tec ggc gaa ggc ctg aag 327 
Phe Gin Asp Val Phe Val Glu Ala Met Lys Ser Gly Glu Gly Leu Lys 
30 35 40 45 

etc acc ggc ctg ttc tec get gag cgc gtc aag cgc ccg get cgc acc 375 
Leu Thr Gly Lue Phe Ser Ala Glu Arg Val Lys Arg Pro Ala Arg Thr 

50 55 60 

ggc cgc aac ccg cgc act ggc gag cag att gac att ccg get tec tac 423 
Gly Arg Asn Pro Arg Thr Gly Glu Gin He Asp lie Pro Ala Ser Tyr 

65 70 75 

ggc gtt cgt ate tec get ggc tec ctg ctg aag aag gec gtc acc gag 471 
Gly Val Arg He Ser Ala Gly Ser Leu Leu Lys Lys Ala Val Thr Glu 

80 85 90 

tgaccttctg ctegtagega ttacttcgag cattactgac gacaaagacc ccgaccgaga 531 
tggtcggggt ctttttgttg tggtgctgtg acgtgttgtc caacegtatt attceggact 591 
agttcagcg 600 
<;210>;2 
<;211>;18 
<;212>;DNA 

<;213>;Artificial sequence 
<;220>; 

<;223> .Description of Artificial Sequence: synthetic DNA 
<;400>;2 

ggttcgaata aegcttta 18 

<;210>;3 

<;211>;23 
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<;212>;DNA 

<;213>;Artificial sequence 
<;220>; 

<;223>;Description of Artificial 
<;400>;3 

cggttaactc aacgtttgta ate 

[0 0 6 5] 

[mi] pBLESlOOCO^^^? Km^H^r^o l#i& 
^£ftT^£SB#te s (Escherichia coli) 

^*-pBR322£^U X<mV^&l,tim-vm£tLX^ 
£gf$#te_B. long umm &te^pTm^^X^ K 

(3. 6kb) £3cU *>&%<Dm-em£tLT\,^Z>Ufttt;=. 
n =t # * 7t m# }) x (EnterococcusFaecalis) 
&%<D1. lkbcftHindlll - E c o Rlffr/t^j-p S 
pec^*;*^^/ ^v^flfrffiS^Sr^cU Oritl^ 

■WW****-. 
[HI 2 1 pBL5950^7^ 5 K«^aSr^i-o 
[0 3 1 pBLEM100(^>^^^ * K^^S$r.Tf 0 
^C<^*?0^bfc n _B . I o n g u m ^SBT595& & 
teyr^XZ K P BL595£^U vfcV^f&t 4>ft#tt:AcMi 
a3^0pBR3290 A v a l • H i n d Illffr^Sr^ U &BV^ 
fa^ffiftn^^ti - 7=.%}) x (Enterococc 

us faecalis) fe^pAMg 1<D H i n dill * Av a ljjt 

5 ] v>BU8(nzf7x* \*&&m&7F-t 0 

fcpBLESloooo^^^^ K«3;l2l«:**f. ft*3> 

^£*irCV^gff#te> ^C^H (Escherichia coli) ^ 
*- P BR322£^U ^ 9 o^: L^iSTC^ $ *LTV>£ 
$&#ttB. long um ^a^cDpTBe^^^ ^ K (3. 6 
kb) Sr^U c P^^co^-e^$^TV>5^5>t^>'v 1 n 
=J ;fr ^r^^y^ (Enterococcus Faecal is) 
©1. lkb^ H i n dill » E c oR Itgrfl-^U 
&<D8&#tt_B. long um ^jfc^fP H i n dIII& 

T^^^«^H*^<OCDjt^$r^L. ^« (Or 
itofiV>J5p) ©*B»tt*>t»#W:* HUit^T-CO^ni re- 



sequence: synthet ic DNA 

23 

— ^r^tf^^^-fc Spec'te*--^^/-^^ 
[071 *S&^?*i£B_. long um| »^ 

1 o n g um l05-A, Dte_B. long um l08-A&^ 

[0 8] H£_B. long um l05-A (#» 

tf-C^T) ^fc«pBLES100^M^$nfcB_. 1 o n 
g um l05-A (6&£T**T) SrlfrffiiS^U 168^f 

[HI 9] &&^**lC_B. long um l05-A v £7t 
l*JL long um l05-~A/pBLES100£r#&&-5-b x 

£I*_B. 1 o n g u m l05-A, IH»ltttB_. 1 o n g u 
ml05-A/pBLES100£&-^P£:^U h o~ /Uft* 

miO] B_. 1 ongum a^HUi6f^3-K 
'T^DNA^^-r^)^ , ^^5 KpBLHU15©m^(l^"ro 
ft*5. f^^O^fcTB. long um mjt^cQH 

i n dintea»^-%aeu — **§U3j:tw»£<D*re 

^£;ft-C^<5S|$#i*. pBR322^y>^^ KSr^U ;*c<^ 
0o^b^T^^tLTt>5^^ _B. I o n g urn 

Oritt^iliil^^r^-ro 

[Hi 1] :W^&3fcOCD&m&A/f£j3. 1 o n g u 
mmt>B9&5x$. pBLESlOO-S-eCDCDHI^ 
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[me ] 



Pstl 



,EcoRI 



EcoRV 




NspV 



Hpal 



Pstl 



Hindlll 



S3 



X10 
12 - 



s 

\ 

I 

n 



AJHHtti*ipBR3 2 2 

B.. I onBum MffijfeOpTBS^X^K (3. 6 k b) 
I>rP3W 77l*'Ma*©Hl ndffl' EcoRlKfr 

1 o n g umB iaaiOHUafe^yD^-5'-^tm» 




3 


7s 


□ 




> 




> 




h 




h 




a 


is* 


D 




1 




1 




)V 

























11 0] 




^Jiffift*pBR3 2 2 

B. 1 ongum BOHUjftfif 

*JBMA*P BR 3 2 2<B7>kr^y >«ffiftG^ 
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II 11 




(51) Int. CI. 7 m&m*3r 
A 6 1 K 38/43 
48/00 

A 6 1 P 35/00 
C 1 2 N 1/21 

15/09 ZNA 
//(CI 2N 1/21 
C 1 2 R 1:01) 



F I 
A6 1 P 
C 1 2N 
(C 1 2N 
C 1 2 R 
C 1 2N 
A 6 1 K 37/02 
37/48 



f-v-Y (##) 



35/00 
1/21 
1/21 
1:01) 
15/00 



ZNAA 



s«F*^*mfti 3-1-1 mm±^m^ 



(72) mmm ?m m 

SS?m&*«i& 3-1-1 ff»H:*:¥B¥ 

&mym*mm 3-1-1 mw^m^ 



(72)^p^# mm mis 

&m&&*itite 3-1-1 ««**is* 
jwifwa^mja 3-1-1 mw^m^ 
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F^— ^(##) 4B024 AA01 AA20 CA03 DA05 FAOO 

GA11 HA17 
4B065 AAOIX AA90Y ABOl AC14 

BA02 CA44 
4C084 AA02 AA03 AA13 BAOl BA08 

BA16 BA22 BA23 BA44 CA53 

DA14 DCOl DC23 MA02 NA13 

ZB26 

4C086 AAOl AA02 BC02 BC43 MA02 
MA04 NA13 ZB26 

4C087 AAOl AA02 BC59 MA02 NA13 
ZB26 



